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Abstract 
 Weather cameras have been used for environmental studies, safety, and tourism purposes. 
Worcester is currently the only major city in Massachusetts that lacks publicly accessible ones. 
Our goal was to investigate into whether or not Worcester should install several cameras. As 
such, we have conducted background research and interviewed a variety of stakeholders. From 
this we have reached the conclusion that installing weather cameras is a good idea but specific 
systems vary for specific groups. 
 
 
 
 
Figure 1: “Category F5 tornado (upgraded from initial estimate of F4) viewed from the southeast 
as it approached Elie, Manitoba on Friday, June 22nd, 2007.”(Hobson, J., n.d.) Picture from 
source (Hobson, J., n.d.). 
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Executive Summary 
 
A weather camera is, as the name suggests, a camera installed with the purpose of 
monitoring weather patterns over time. Weather cameras have been installed all over the world 
and provide benefits such as preventing deaths, improving environmental science, and providing 
fantastic visuals. These capabilities have lead numerous cities to install such cameras, leading to 
the question: why does Worcester not have any? 
 
 Possible reasons for public-access cameras not being in Worcester could include 
economic, political, and personal reasons. Economically, the problem might be the cost of the 
installation of the cameras and the cost of upkeep of them over a period of years. Politically 
speaking, chief amongst the possibilities could be the fear of people thinking the government is 
monitoring them, which could cause those in power not to push for their inclusion to avoid 
backlash. On the personal level, the problem could be the fear of privacy violations involved 
with having cameras around. Our project aims to uncover the real reasons why Worcester has not 
followed in the footsteps of its neighbors and whether or not it would be a good idea to 
encourage it to do so. 
 
We had three primary objectives. The first was to find out why cameras are not already in 
place in Worcester. To accomplish this objective we carried out semi-structured interviews with 
local officials. The second objective was to figure out what would need to be done in order to 
install cameras in Worcester. This was achieved by a combination of researching into previously 
installed cameras in areas other than Worcester, as well as asking about this issue during 
interviews. The third objective was to figure out what the costs of installing a system appropriate 
for Worcester would be. To accomplish the third objective we researched outdoor webcams, 
security cameras, and installation costs. 
 
We arranged interviews with a professional weatherman and members from four separate 
groups. Those groups were the Indian Lake Watershed Association, the City Council, the 
Worcester Polytechnic Institute Marketing Department, and the City of Worcester Department of 
Public Works & Parks.   
 
From the interview with the Councilman we learned that the council knew very little in 
particular about weather cameras, however, the Councilman expressed support for the idea of a 
weather camera being set up within Worcester. 
 
The weatherman provided examples of instances where weather cameras were installed 
and used. The EPA (Environmental Protection Agency) sponsored the installation of weather 
cameras in Swampscott, MA, that overlooked Boston to monitor smog and pollution. The 
weatherman also brought up the lack of a weather camera as a safety concern citing the 
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Springfield tornado of 2011 as an incident where a weather camera was the first warning they got 
that the tornado was actually happening and allowed for a timely warning to be issued to the 
public. Tornadoes are easily captured on camera as seen in figure 1.  
  
There are many qualities to consider when purchasing a camera but we used a condensed 
list of features we consider to be essential for a weather camera. The main set of considerations 
consists of whether or not the camera falls within a given budget as well as the technical 
characteristics such as viewing angle (how much can it see), video quality (how well it records 
what it sees), frame rate (how fast it takes pictures) , and whether it has auto-iris (does it deal 
with changing light levels). An important consideration is whether the camera is capable of pan, 
tilt, and zoom, which is ability to change what it is looking at in order to focus on certain events. 
Since the camera will most likely be placed outside it must be made weather resistant in order to 
properly function. Lastly installation and setup have to be considered.  
 
Different groups have different needs and means so each group has a different metric for 
what would be the appropriate system for them, as such, we made recommendations for three 
different groups. One of the groups we interviewed was considered to be representative of what 
each group is like. These conclusions take into account price, ease of setup and maintenance, and 
what they would want the camera for. 
 
For a small group like the Indian Lake Watershed Association, we recommend that they 
get one Reolink RLC 410, place it in a location like the Bancroft preparatory school facing the 
lake, and upload the feed to Weather Underground, which is a website dedicated to monitoring, 
recording, and sharing weather data. This is a low cost solution that would allow them to 
accomplish their objective of observing the lake while serving the purpose of a weather camera. 
We recommend a single Reolink camera due to it being very cost effective and thus not a large 
drain on a relatively small budget. We recommend placing the camera in a place like the 
Bancroft preparatory school due to it being on an elevated position right next to the area they 
wish to observe that also has a clear view of the skyline, which makes for good useable footage. 
We recommend uploading the video feed to Weather Underground due to it being the lower cost 
of the widely used weather camera hub websites.  
 
For a group like the City Council of Worcester we have two sets of recommendations. If 
price is more important, then we recommend three to four Reolink RLC 410s to be placed 
around the city. This would provide a wide range of coverage while not being prohibitively 
expensive. If convenience is more important, then we recommend buying one or two HD 
WeatherBug cameras. This is due to WeatherBug offering to install the cameras and maintain 
them if they are paid to do so. The multiple cameras’ wide range of coverage is useful for 
acquiring a better picture of what occurs in a given area as well as serving as a better safety net 
for catching dangerous meteorological events.  
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For a group like a college or school we have two recommendations. If price is important 
we recommend one Reolink RLC 410 to be pointed in the most appropriate direction for the 
organization, with the option of adding more as needed. If price is not a concern the best camera 
to get is the Roundshot Livecam Generation 3 (or newer generation if available). This option 
would allow for the greatest and most detailed coverage from one point. In both cases the 
recommended location is as high as is reasonably possible and pointed toward the horizon so as 
to allow for good views of weather and the general area. 
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Introduction 
A weather camera is, as the name suggests, a camera installed with the purpose of 
monitoring weather patterns over time. Weather cameras have been installed all over the world 
and provide benefits such as preventing deaths, improving environmental science, and providing 
fantastic visuals. These capabilities have lead numerous cities to install such cameras, leading to 
the question: why does Worcester not have any?  
 
Cities have numerous reasons for installing the cameras. One of the main reasons for 
installing them is that weather cameras allow for better weather predictions from meteorologists. 
This is because the meteorologists can observe the actual weather at a time for which they 
developed a weather prediction, to see if their forecasts were correct or how they were wrong. 
More accurate weather predictions can improve and save lives. Another reason for installing 
weather cameras is to allow long term studies of the local environmental impact of the city. The 
cameras can also help prove strange and unique phenomenon such as spiders raining in Brazil 
and help specialists analyze how such things could occur (Nuwer, R, 2013). Also, depending on 
where the camera is located, it can help with determining traffic conditions and monitoring for 
better traffic predictions.  
 
The concept of installing weather cameras is not a new one, as many cities across the 
world have put up weather cameras. For example, a city right next to Worcester, Boston, has 
several weather and traffic cameras and the state of Massachusetts on its own has enough 
cameras to warrant its own page on a website specifically made to monitor weather across the 
U.S. The website WeatherUSA has over 85 weather cameras listed in Massachusetts alone. 
(“Weather and”, n.d.). These cameras are used by both meteorologists for their jobs as well as 
every day ordinary people trying to plan out where to go for events and vacations.  
  
Possible reasons for public access cameras not being in Worcester could include 
economic, political, and personal reasons. Economically the problem might be the cost of the 
installation of the cameras and the cost of upkeep on them over a period of years or the possibly 
the use of proprietary cameras limiting access to footage. Politically speaking, chief amongst the 
possibilities could be the fear of people thinking the government is monitoring them, which 
could cause those in power to not push for their inclusion to avoid backlash. On the personal 
level the problem could be the fear of privacy violations involved with having cameras around. 
Our project aims to uncover the real reasons why Worcester has not followed in the footsteps of 
its neighbors and whether or not it would be a good idea to encourage it to do so. 
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Background 
Weather cameras have been used for over 15 years to monitor the weather of various 
locations for the purpose of saving and improving lives. The cameras have been used in diverse 
locations, such as mountains in Alaska, various European cities, and the small towns of 
Massachusetts.  
 
There are many reports and case studies that outline the benefits of installing weather 
cameras. One such instance is the installation of weather cameras in Alaska by the Federal 
Aviation Administration, which increased flight safety and reduced maintenance costs (“Alaska 
Pilots Experiencing”, 2015, “WEATHER CAMERAS”, 2012). The installation of these cameras 
reduced weather related aviation accidents in Alaska by 53% (Kuboda, G. T., 2013) by 
informing pilots of visibility and weather conditions and helping guide them. The state has also 
added weather cameras for monitoring road conditions, weather, and traffic though the results of 
these actions are not readily available (“NEW ROAD”, 2011). After the success of the Alaskan 
weather cameras, Hawaii was urged to install a system of weather cameras similar to Alaska’s 
because of deaths due to weather conditions such as rain squalls and fog causing low visibility, 
though whether or not such a system has been installed at this time is unknown. (Kuboda, G. T., 
2013). In 2008 Canada started installing the intiliDAR1 system in order to benefit pilots by 
increasing safety and reducing accidents from weather related issues. The increased safety came 
from helping pilots figure out when it was safe to fly through an area as well as being better able 
to help direct pilots already in the air. By installing the system Canada became a world leader for 
pilot safety (“NAV CANADA”, 2008). 
 
Multiple countries across the world, including the U.S., have devised their own Road 
Visibility Information Systems (RVIS), one of which was deployed to great effect in Hokkaido, 
Japan as a test run. (Nagata, Y., Kaneda, Y., Takitani, K., & Hagiwara, T., 2013). These systems 
use cameras to record what the current weather along roads is and then converts the data into a 
value based on a Road Visibility Index (RVI), which allows for drivers to quickly and easily 
understand how dangerous it is to drive and is then distributed through various weather stations. 
 
Similarly, multiple countries have devised a broader Road Weather Information System 
(RWIS), which monitors the weather in general instead of just visibility. Finland makes great use 
of their RWIS by improving the placement and management of weather and maintenance crews 
to improve safety and effectiveness of various facilities during inclement weather, however, hard 
numbers were not provided for exactly how safety improved (Toivonen, K., & Kantonen, J.). 
                                               
1 Certain commercial equipment, instruments, or materials are identified in this report in order to 
specify the research program adequately. Such identification is not intended to imply 
recommendation or endorsement nor is it intended to imply that the materials or equipment 
identified are necessarily the best available for the purpose. 
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Locations as far as way as Hong Kong Observatory make use of images provided by cameras as 
of December 2012.(“Kowloon City”, 2012) The U.S. also operates a RWIS system that collects 
data from sensor stations, weather balloons, Doppler radar, and other methods (“FHWA”). In the 
U.S. the data is used by the Federal Aviation Administration, U.S. Geological Survey, 
Department of Agriculture, the Forest Service, and the EPA (Environmental Protection Agency) 
(“FHWA”). In the future the U.S. hopes to put sensor packages on road clearing vehicles as a 
way to monitor the weather better to provide additional sources of information to be analyzed for 
an area (“FHWA”). Certain RWIS systems can also include value added meteorological services 
(VAMS) as well (“FHWA”). VAMS are weather cameras setup for generating aesthetically 
pleasing imagery of an area to look at rather than being a straightforward utility. Usually VAMS 
are used by weather stations as a way to show what the weather is like in an area (“FHWA”). 
 
WeatherBug is a repository for information from various weather sensors across the 
country and the data is publicly accessible. This is important because it allows for researchers 
and meteorologists to freely and effectively use the data collected for studies as well as allow 
everyday individuals the ability to see what an area is like in preparation before going there. As 
of June 26, 2008 WeatherBug had access to over 8,000 weather stations, of which over 1,200 had 
weather cameras. ("WeatherBug Helps”, 2008) 
 
Other states in the U.S. have adopted weather camera technology in order to improve 
safety as well. In Michigan, Consumers Energy sponsored weather cameras in order to detect 
potentially bad storms earlier, so that the company could get repair teams ready earlier 
(“Consumers Energy”, 2013). New Mexico tried out a weather camera at a high mountain pass 
that “generates its own weather”(“WEATHER CAMERA TO”, 2002) in order to allow people to 
see if it was safe to get through before they drove all the way up the mountain to get there. The 
current status of this endeavor is currently unknown as no follow up reports were made.  
 
 In the year 2000, two cameras were installed in Oil City, Pa. (“Monitoring River Ice”, 
2009). These cameras allowed local researchers to make conclusions on how the ice forming 
along rivers changed due to environmental factors and adjust how the local officials were 
handling the river during winter, which reduced the risk of the city being flooded due to systems 
breaking. This was done in spite of inferior technology in the form of lower quality cameras, 
computers, and cables, and the comparatively higher costs of doing so as compared to what it 
would cost today. Other uses of weather cameras include flood detection (“Case Study: Station”, 
2012, 33), where a weather camera monitors a local river or stream and the weather in order to 
try and predict the possibility of floods (“Case Study: Station”, 2012). Another use for weather 
cameras is river flow monitoring (Tauro, F., Olivieri, G., Petroselli, A., Porfiri, M., & Grimaldi, 
S., 2016). 
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Weather cameras can be installed by individuals as well. In Dowagiac, Michigan, a man 
installed a weather camera on a building in order for citizens of the town to be able to see the 
weather in the business district (Yoakum, T., June 2015). The camera also functioned as a way to 
let possible tourists see the city before they get there (Yoakum, T., June 2015). Overall the 
people in the town are happy about the camera and the man wants to put more up at local tourist 
attractions in order to try and promote tourism (Yoakum, T. September 2015). 
 
Organizations have also taken advantage of existing cameras used for traffic. TrafficLand 
is a group that has over 18,000 cameras dedicated to monitoring traffic across the U.S. In 2015 
TrafficLand partnered with WSI, the Professional Division of The Weather Company, in order to 
use the footage like what is seen in figure 2 for weather and news coverage purposes (“WSI 
Partners”, 2015). In addition to this, the Exelis Helios environmental intelligence platform 
analyzes images from TrafficLand to track weather conditions in over 200 cities (“TrafficLand 
and Exelis”, 2014). Exelis Helios is a platform that compiles past and present information into 
useable data and then releases the results via easy to access API (“Exelis releases”, 2015). The 
state of Colorado spent $1.01 million to add and upgrade a total of 80 traffic cameras to their 
systems that provided more feeds to be analyzed (“CDOT installs”, 2014). The data from sources 
such as TrafficLand is also compiled at various National Weather Service Offices, the one 
closest to Worcester being in Taunton, Ma. (“National Weather Service”) 
 
 
Figure 2: Compilation of various TrafficLand camera feeds. Picture from (“Churchill”, 
2008). 
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Naturally, due to the massive amount of data being recorded on a daily basis there have 
been multiple attempts to streamline and automate the data analysis process. The goal of the data 
analysis is to turn the massive amount of data into useable information, which is typically 
difficult and time consuming to do by manually. In the early 2000s research in the U.S. was 
headed by the U.S. army as well as the MIT Lincoln Laboratory (Hallowell, R. G., Matthews, M. 
P., & Pisano, P. A., n.d.). By now there are multiple automation algorithms available with some 
that have accuracy between 86 % and 96 % (O'Connell, J. L., & Alber, M., 2016). The data is 
also accumulated and distributed by the National Weather Service.  
 
The cameras are not completely without downsides, though. As with anything, there is 
financial cost to installing the cameras and with recordings come the fear of invasions of privacy. 
Naturally this may lead to any group being wary of installing the cameras if they are unsure of 
the benefits.  
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Methodology 
In this section we layout how we investigated into the issue of Worcester lacking weather 
cameras. 
 
Objectives 
We had three primary objectives. The first was to find out why cameras are not already in 
place in Worcester. To accomplish this objective we carried out semi-structured interviews with 
local officials. The second objective was to figure out what would need to be done in order to 
install cameras in Worcester. This was achieved by a combination of researching into previously 
installed cameras in areas other than Worcester as well as asking about this issue during 
interviews. The third objective was to figure out what the costs of installing a system appropriate 
for Worcester would be. To accomplish the third objective we researched outdoor webcams, 
security cameras, and installation costs. 
 
Interviews 
 In order to be able to conduct the semi-structured interviews we got permission from the 
Institutional Review Board (IRB) at Worcester Polytechnic Institute (WPI). The process 
involved passing a test that evaluated the participants’ knowledge of what is acceptable and legal 
to do during an interview. Then we filled out several forms with how we planned to conduct 
interviews and store the resulting information. After several days we received approval to 
conduct our investigation. 
 
We started contacting City of Worcester officials by contacting a local group called the 
Indian Lake Watershed Association (ILWA). The ILWA is based on keeping Indian Lake 
accessible to all who want to use it as well as preserving the quality of the lake. Upon contacting 
the Indian Lake Watershed Association (ILWA) we were invited to one of the monthly meetings 
of the group. The meeting ran roughly two hours during which we spent around ten minutes 
introducing the group to the concept of using a weather camera and addressing questions. We 
thought they might benefit from having a weather camera because they might want one in order 
to help monitor the lake in order to help care for it, and it might also be able to be a weather 
camera. We thought this because having a camera would allow for easier monitoring of the lake 
then having to manually go to the lake to inspect it. During the meeting the ILWA’s current 
knowledge of weather cameras, known status of weather cameras in Worcester, and reasons as to 
why weather cameras are not in Worcester were ascertained. Also, the group’s thoughts as to 
what the necessary steps that would need to be taken in order to install a weather camera. The 
way this was done was through a short presentation to the group during one of their meetings 
followed by a short unguided discussion on the topic. We had also heard that important people 
from around Worcester sometimes show up to these meetings so we hoped to accomplish two 
objectives at once by interviewing a potentially interested party as well as secure contacts for 
future interviews. At the meeting, we got references to a couple of local city officials. The 
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officials were contacted through email and phone calls. The result of contacting these people was 
semi-structured interviews in person with a member of the City Council and a member of 
Worcester’s Department of Public Works & Parks. Semi-structured interviews with City of 
Worcester officials were conducted in order to ascertain the current understanding of weather 
cameras, known status of weather cameras in Worcester, and reasons as to why weather cameras 
are not in Worcester. Also the current knowledge of what the necessary steps would be in order 
to implement a weather camera in Worcester were determined. We also asked about relevant 
laws. The questions that were asked during these interviews can be found in Appendix A. When 
contacting the City Council we were directed to a specific Councilman and then managed to 
schedule an interview with him, without the help of the ILWA. 
 
Due to our project being based around weather cameras we believed it would be best to 
get input from a meteorologist so we reached out and arranged for an interview with a local 
professional weather man. During this interview the weatherman gave us multiple suggestions 
for contacts that we managed to get information from. Additionally the weatherman suggested 
we reach out to the Marketing department here at Worcester Polytechnic Institute as the weather 
cameras could boost the school’s image. Following his advice we contacted and conducted an 
interview with a member of the Marketing department.  
  
The meeting with the ILWA and the conducted interviews were used to address objective 
1 and objective 2. 
 
Research 
 In order to get the information for the background, research had to be conducted. We 
used resources from the Gordon Library at WPI in order to complete this task. The resources 
included Google Scholar and a very helpful research librarian. The resources led us to find a 
number of newspaper articles about our topic and a couple of academic articles on tangentially 
related subjects. We started off the research broadly by looking for answers to questions like 
“what is a weather camera?” and “what can a weather camera do?” We eventually started 
looking into what benefits they provide when they are installed at a location. The results from the 
research helped answer objective 2 and gave us a general background on the subject that allowed 
us to conduct better semi-structured interviews. 
 
Technical Reviews 
 Research was done online on a number of viable options for setting up weather cameras 
and analysis was performed in order to determine the best option. Information about weather 
cameras was gathered through research including the general ratings of the cameras, technical 
specifications, and the price of the cameras from the websites of retailers and manufacturers of 
the cameras. The information gathered was then organized in a table for comparison using 
weighted averages. The weighted averages were calculated using the formula: weighted average 
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= weight * score/maximum score. The total weighted average was calculated by adding all of the 
weighted averages together. The maximum score was five for each of the categories that were 
considered for comparison (rating, video frame rate/resolution, angle of view, pan/tilt/zoom, 
weatherproof, FTP upload, wireless, Ethernet, desktop client software, mobile app, dimensions, 
weight, and price) because the range of scores was consistent and the ratings that were used were 
out of five as well. After the weighted averages were calculated the possible weather cameras 
were organized by score in order to determine which camera is the best. The results obtained 
during this phase of the work addressed objective 3. 
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Findings 
 We arranged interviews with interviews with a professional weatherman and members 
from four separate groups. Those groups were the Indian Lake Watershed Association, the City 
Council, the Worcester Polytechnic Institute Marketing Department, and the City of Worcester 
Department of Public Works & Parks.  
 
Objective 1: 
From the interview with the Councilman to whom we were directed, we learned that the 
City Council knew very little in particular about weather cameras. The Councilman informed us 
that to his knowledge Taunton was the local hub of weather information since the National 
Weather Service has an office there, but beyond that his information on weather was limited. The 
Councilman also informed us that cameras might have issues running during the day while 
pointed at public areas like parks, like the photo shown in figure 3, due to privacy concerns. The 
Councilman also suggested that Bancroft Tower might be a good location to have a weather 
camera installed due to its height and lack of obstructions around it. Lastly the Councilman 
expressed support for the idea of a weather camera being set up within Worcester.  
 
 
Figure 3: Picture of Institute Park Worcester MA by John Phelan on October 8 2011. 
Picture from (Phelan, J., 2017). 
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From the interview the Department of Public Works & Parks we learned that there 
already are dozens of cameras around Worcester, four of which are dedicated weather cameras as 
part of an RWIS system. The issue is that access to these cameras is restricted. The traffic 
cameras are administered by the Technical Services Division who choose to restrict the access to 
city department members and the police for security reasons. Though this may change in the 
coming years as the system is expanded. The four RWIS cameras have two problems. The first is 
that they are primarily used only for winter operations. The second is that the cameras are 
operated through the proprietary systems provided by VAISALA [disclaimer] a Finnish 
company that develops services to monitor weather, which restricts access to a select few who 
apply for it. The four RWIS cameras not only have footage but also various meteorological data 
that would be fantastic if the data was released to the public.  
 
Objective 2: 
The ILWA had not seriously considered weather cameras prior to our meeting and thus 
was unaware of how camera technology has recently changed and become cheaper. After some 
questions and clarifications, the group seemed quite interested in the potential uses of weather 
cameras. In particular, once concerns about cost, placement, and visibility were discussed the 
group seemed quite interested in the results of our study and possibly procuring a camera that 
would not only serve as a weather camera but would also allow them to do critical functions of 
their group such as monitoring algal blooms so that they can more easily take care of the lake. 
After the meeting concluded we were approached by a member of Bancroft School and an 
environmental analyst from the Department of Public Works & Parks who professed interest in 
the results of our study. While we did not get interviews with these individuals, this 
demonstrated interest in the idea of setting up weather cameras in Worcester. 
 
 
Figure 4: Picture from the south pointing camera on the Boston Prudential Tower. 
Picture from (Boston Prudential Tower, 2017) 
 
Being a subject of professional and personal interest to him, the weatherman knew a great 
deal on the history of how weather information has been shared over the years. The weatherman 
provided examples of instances where weather cameras were installed and used. The EPA 
sponsored the installation of weather cameras in Swampscott, MA, that overlooked Boston to 
monitor smog and pollution. Another instance was that four cameras from Mobotix were 
installed on top of the Prudential Tower in Boston, as seen in figure 4, and pictures from these 
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cameras were featured on the cover of the Boston Globe twice. These cameras provide coverage 
in all four cardinal directions from the top of the Prudential Tower and thus allow meteorologists 
to be able to get footage of any weather event occurring in Boston. There are also cameras 
installed at the Blue Hill Meteorological Observatory. According to the weatherman, his weather 
station uses footage from web cameras to supplement their programs multiple times a day and 
his station in particular has a special Worcester news segment but they lack an appropriate 
camera from which to take footage. The weatherman went on to state that if an organization were 
to put up a camera and sponsor the footage the station would be willing to include the 
organization’s logo and credit them every time the footage was used. The weatherman also 
brought up the lack of a weather camera as a safety concern citing the Springfield Tornado as an 
incident where a weather camera was the first warning the city received that the tornado was 
actually happening and allowed for a timely warning to be issued to the public. The camera was 
used by a skywarn weather spotter, someone whose job it is to monitor the sky for dangerous 
meteorological events, who witnessed the formation of the tornado (“Several Tornadoes”, 2011). 
The tornado itself still caused three deaths, hundreds of hospitalizations, and over 200 people 
displaced from their homes, even with the warning (Flynn, J., 2011).  In summary the 
weatherman was heavily in support of a weather camera being installed in Worcester.  
 
From the interview with the City Councilman we were informed that while there are no 
legal issues with setting up a video-only weather camera on private property, a petition would 
need to be sent to the City Council in order for a camera to be set up on public property.  
 
The interview with the Worcester DPW found another possible avenue for getting 
weather camera access to the public. The access would be through one of the city’s traffic and/or 
park cameras. To get the footage released to the public it is likely that it would need to be a 
political effort resulting in the creation of a public portal with a separate section for the police. 
This would involve getting the City Council and the City Manager on the same page and 
believing that it would be a good idea for the general public to see through the cameras. This 
would take a large amount of time. 
 
From our interviews with members of the WPI Marketing Department we learned that 
there is potential interest in setting up cameras on campus. Weather cameras on campus have a 
potential for marketing purposes as well as possible utility for various faculty members. For 
marketing potential there is the WPI campus being shown during weather forecasts for 
Worcester as well as the ability for potential students to be able to see the campus prior to 
physically coming to it. For utility, there is potential for helping the administration decide 
whether to close the school during inclement weather as well as the possibility of seeing the 
general flows of students around campus during the school year.  
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Objective 3: 
 There are many factors to consider when purchasing and installing a weather camera. The 
factors boil down to what specific kind of camera is needed, where the camera should be placed, 
and how the data that is recorded is shared.  
  
The question of which camera is the right one for a given situation is not a simple one to 
answer. Important factors include the cost of the camera, how easy it is to install the necessary 
programs and get the camera recording, and what purpose the camera going to be used for. For a 
low end solution where getting a picture of the sky is enough, an individual could buy a $25 
plug-and-play camera, wrap it in clear plastic, plug it into a computer, and stream to a free 
website. There also exist inexpensive indoor solutions such as buying a D-Link DCS-930L 
($30). This camera can be placed indoors, facing outside, and then configured to send updates of 
weather conditions to Weather Underground every few seconds. The camera would take 640 x 
480 color imagery at 20 frames per second when running at full capacity, which is more than 
what is needed given that for the purpose of recording weather one frame every fifteen minutes is 
enough. Using Evological's EvoCam ($30) software, the camera can be configured to FTP (File 
Transfer Protocol) an image every 60 seconds to the Weather Underground servers. The 
MyDLink Lite app is useful for keeping track of what the camera is seeing and doing by 
allowing a user to directly access the camera from their phone (Sande, S. 2014). There also exists 
slightly more involved solutions such as purchasing a D-Link DCS920 Wireless-G Internet 
Camera, which is in the $30-40 range with a Cantex Inc. 6 x 6 x 4 Junction Box and then drilling 
the necessary holes to mount the camera. Then a user would need to connect the camera to a 
power source, and allow the lens to be able to view outside. (Maaia, L., 2010) An additional 
makeshift clear plastic covering lets the lens see out without letting water in, allowing  the 
camera to be placed outside without fearing inclement weather ruining it. Lastly a software 
package called EvoCam 3.6.9 ($30) is needed to share the camera feed. On the opposite end of 
the scale an individual could purchase a high end camera from Earth Networks with shipping and 
installation included for $9,500 or one of several models of roundshot camera for over $10,000. 
(“E-Shop”, n.d.). However, these are two extremes that most people won’t trend towards and as 
such we focused on cameras in the $80 to $200 price range. Now that we have established that 
there are various price ranges we should discuss what qualities of a camera are needed. 
  
There are many qualities to consider when purchasing a camera, but we used a condensed 
list of features we consider to be essential for a weather camera. The main set of considerations 
consists of whether or not the camera falls within a given budget as well as the technical 
characteristics such as viewing angle (how much can it see), video quality (how well it records 
what it sees), frame rate (how fast it takes pictures) , and whether it has auto-iris (does it deal 
with changing light levels). Those technical considerations all affect what the camera's output 
would be like and it is important that the output is something that a person can be able to 
understand. An important consideration is whether the camera is capable of pan, tilt, and/or 
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zoom, which is the ability to change what it is looking at in order to focus on certain events. 
Another feature is night-vision for viewing weather in the dark. If a wireless camera is chosen, 
one of the most crucial factors is signal strength, which can cause deterioration of the recordings 
if the signal is not strong enough or if the camera is not properly placed. Additionally, the 
camera must be capable of FTP uploading if you wish to send the data to a service such as 
Weather Underground or WeatherBug, which is recommended since the purpose of these 
cameras is record and share weather data. Another important consideration is how the camera 
will be powered, as getting power to an outdoor camera is not easy, so an extension cord or an 
internal power supply is needed. Another factor is since the camera will most likely be placed 
outside it must be made weather resistant in order to properly function. Lastly installation and 
setup have to be considered. Luckily there are multiple comparisons of various cameras available 
on the internet.  
  
One well done comparison considers five different camera types and does both in depth 
analysis and simplified explanations of pros and cons. (“Best IP”, 2016)  
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Score 
Weight 
ReoLink 
RLC 410 
Foscam 
FI9900P 
Trivision NC-
335PW 
Foscam 
FI9805P 
Hikvision DS-
2CD2032-I 
rating(amazon) 5 4.0/5 3.6/5 3.7/5 3.3/5 3.9/5 
Video Frame Rate / 
Resolution 10 
30 fps / 1920 
x 1080 (4/5) 
30 fps / 
1920 x 1080 
(4) 
30 fps / 1920 x 
1080 (4) 
25 fps (50 Hz), 
30 fps (60 Hz) / 
960 p (1280 x 
960), 720 p 
(1280 x 720), 
VGA (640 x4 80) 
(3) 
60 Hz / 15 fps (2048 
× 1536), 30 fps 
(1920 × 1080), 30 
fps (1280 × 720) (4) 
Lens 0 4.0 mm 2.8 mm 4.0 mm 4.0 mm 4.0 mm 
Angle of View 2 80° (2) 106° (3) 90° (3) 70° (2) 75.8° (2) 
Pan / Tilt / Zoom 
5 
5 
0 0 0 0 
Weatherproof 20 5 5 5 5 5 
FTP Upload 15 5 5 5 5 5 
Wireless 10 5 5 5 5 0 
Ethernet 5 5 5 5 5 5 
Desktop Client 
Software 5 5 5 5 5 5 
Mobile App 5 5 5 5 5 5 
Power 0 
POE / DC 
12 V - 2.0 A 
POE / AC / 
DC POE / AC / DC 
POE / DC 
12 V - 2.0 A 
POE / 12 VDC (not 
included) 
Dimensions (in) 1 
7.4 x 2.6 x 
2.6 (2) 
9.5 x 4 x 6.5 
(1) 
2.76 x 2.76 x 
7.48 (2) 8 x 3.5 x 3.25 (2) 2.4 × 3.0 × 5.5 (3) 
Weight 2 1.1 lbs (4) 1.4 lbs (4) 2.2 lbs (3) 3.09 lbs (2) 1.1 lbs (4) 
Price (USD) 
15.00 99.99 (4) 149.99 (4) 199.99 (3) 119.99 (4) 129.99 (4) 
Total 100 91.8 86.6 83.5 83.3 76.9 
 Table 1: Select comparisons of weather cameras 
 
 In order to simplify and clarify the differences between the cameras the reviewer created 
a simplified list of pros and cons for each of the five cameras.  
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Camera Pros Cons 
Hikvision DS-2CD2032 ● Solid construction  
● Quality pictures  
● Extreme weather 
resistance (cold, rain) 
● Good web interface 
● Comparatively cheap  
● Night vision isn’t the 
best 
● Bad motion detection 
● No SD card support 
Foscam FI9805P ● Very durable 
● HD quality pictures 
● Wireless 
● Good price 
● Large 
● Difficult to set up 
● Only accessible 
through workarounds 
on Mac 
Reolink RLC-410 ● Solid build 
● Superb image quality 
● Comparatively Cheap 
● Built in SD card 
● Good night vision 
● Has dual band Wi-Fi  
● Automatic email 
motion detection can 
cause some problems.  
Trivision NC-335PW ● Comes with detailed 
instructions 
● Easy to install 
● Can use both wireless 
and Ethernet 
● Smartphone ready and 
accessible globally 
● Good night vision  
● Poor audio quality 
● Mobile app can be 
buggy 
● Motion detection 
sometimes gives false 
alarms  
Foscam FI9900P ● Easy to setup  
● Easy to navigate app  
● Strong aluminum 
construction  
● Wide angle view  
● Night vision is not the 
best  
● Cable is too big  
Table 2: Pros and cons of selected weather cameras 
* The pros and cons are all from source (“Best IP” 2016) 
 
These five cameras rate amongst the best of the ones we reviewed. In Appendix B is a 
table comparing all of the cameras we considered and the above cameras take four of the top five 
ranks. The only exception is that the fifth best camera is the Roundshot Livecam Generation 3 
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instead of the Hikivision. The reason why we included the Hikivision instead of the Roundshot 
was to keep the above section focused on the five cameras covered by the reviewer. The 
Roundshot series of cameras are the higher end of cameras costing thousands of dollars just to 
install with the option of paying more yearly for maintenance. (“E-Shop”, n.d.) 
 
The placement of weather cameras depends on what the camera is going to be used for 
and a number of environmental factors such as power availability and if the webcam is rated for 
being outdoors. Possible uses for a weather camera include traffic monitoring, environmental 
monitoring, looking at a scenic view, and others. The use affects the placement of the weather 
camera because the camera needs to be facing what it is trying to monitor and as such there are 
sometimes a lot of limits on where a weather camera can be placed. The environmental factors 
help choose where a weather camera should go when the use is fulfillable from multiple 
locations.  
 
The environmental factors include the decision of outdoor vs. indoor, power 
requirements, data transmission requirements, how much sunlight the camera will be getting, and 
the weather conditions in the area (“Weather Camera WebCam”, 2017). For indoor vs. outdoor, 
indoor is always going to be cheaper because of the ability to use the cheaper indoor cameras and 
the increased longevity because of not being exposed to weather (“Weather Camera WebCam”, 
2017). Power requirements factor into the equation because of the different ways that a camera 
can power itself. Cameras can be powered by wall adapters or power over Ethernet (POE). There 
will have to be wires going to the camera in order to power it and setting up those cords can 
increase the time needed in order to set up a weather camera and the price as well. The other 
problem that might need to be considered when installing a weather camera is how to get the 
data from the camera. The two most common ways that this can be done are through Ethernet 
and over Wi-Fi. The advantage with Wi-Fi is that another cable does not need to be run, which is 
also the advantage with POE because it means only one cable is needed in order to run the 
camera. Sunlight and weather play similar roles in camera positioning. Sunlight can reduce the 
longevity of the camera’s sensor if too much is shining into the camera for long periods of time 
and as such should be considered when placing a weather camera (“Weather Camera WebCam”, 
2017). Weather also can cause damage to the camera and depending on where the camera is 
placed it can be shielded from the elements by a building or another structure (“Weather Camera 
WebCam”, 2017). The damage from sunlight and weather affect the longevity of cameras, but 
more expensive cameras will last longer because they have been designed to better resist these 
effects. 
 
There are numerous sites from which to share a video feed the most commonly used one 
by meteorologists is Weather Underground (wunderground.com) and one used by average people 
is WeatherBug (weatherbug.com). These sites are almost polar opposites on how much effort it 
takes to join them. WeatherBug does not seem to have a way to join their network other than by 
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purchasing their system, which is expensive but allows for data to be stored for about a day. 
Weather Underground, on the other hand, is very easy to join and encourages people who join it 
to send data from their stations to the website through an easy registration process but does not 
store data for long. 
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Conclusions 
Different groups have different needs and means, so each group has a different metric for 
what would be the appropriate system for them. As such we split our recommendations into three 
main sections, and for each section we used one of the groups we interviewed to represent what a 
typical member of that section might be like. These conclusions take into account price, ease of 
setup and maintenance, and what they would want the camera for.  
 
For a small group like the Indian Lake Watershed Association we recommend that they 
get one Reolink RLC 410, place it in a location like the Bancroft preparatory school facing the 
lake, and upload the feed to weather underground. This is a low cost solution that would allow 
them to accomplish their objective of observing the lake while serving the purpose of a weather 
camera. We recommend a single Reolink camera due to it being very cost effective and thus not 
a large drain on a relatively small budget. We recommend placing the camera in a place like the 
Bancroft preparatory school due to it being on an elevated position right next to the area they 
wish to observe, which also has a clear view of the skyline, which makes for good useable 
footage. We recommend uploading the video feed to weather underground due to it being the 
lower cost of the widely used weather camera hub websites. A picture of where we are 
suggesting to set up the camera is in figure 5. 
 
 
Figure 5: Map of Indian Lake Worcester, MA and the surrounding area with an arrow 
representing the possible placement location and direction of a weather camera that could 
be put up by the ILWA and or the Bancroft Preparatory School. 
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* Map of Indian Lake from (Google, n.d.) and edited with MS Paint 
 
For a group like the City Council of Worcester we have two recommendations. If price is 
most important, then we recommend three to four Reolink RLC 410s to be placed around the 
city. This would provide a wide range of coverage while not being prohibitively expensive. If 
convenience is most important, then we recommend buying one or two HD WeatherBug cameras 
due to WeatherBug offering to do the install and maintenance if paid for. The multiple cameras 
wide range of coverage is useful for acquiring a better picture of what occurs in a given area as 
well as serving as a better safety net for catching dangerous meteorological events. The City 
Council look to weather cameras as a way to improve the city of which they are in charge. 
Possible benefits to the city from installing weather cameras include advertising the city to 
tourists, more current weather detection capabilities, and improved safety in the event of bad 
weather. A picture of a Reolink RLC 410 is in figure 6. 
  
 
Figure 6: Picture of the Reolink RLC 410 from the Reolink website. Picture from (L., J., C., Vk, 
J., Kum, F., M., V., . . . N., 2016) 
 
Colleges and schools look to these cameras in order to benefit their existing science 
programs and assist their marketing capabilities. For the science departments the camera 
provides another avenue for the collection of data about the local weather patterns. Some of the 
institutions we reached out to mentioned that they had weather cameras put up by individual 
teachers or scientific clubs. For the marketing departments the cameras provide an authentic look 
into what life is like at the institution for prospective students. In addition, the camera could 
provide additional security depending on how the camera is positioned.  
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For a group like a college or school we have two recommendations. If price is important 
we recommend one Reolink RLC 410 to be pointed in the most opportunistic direction for the 
organization, with the option of adding more as needed. If price is not a concern the best camera 
to get is the Roundshot Livecam Generation 3(or newer generation if available). This option 
would allow for the greatest and most detailed coverage from one point. In both cases the 
recommended location is as high as is reasonably possible and pointed toward the horizon so as 
to allow for good views of weather and the general area. 
 
Overall we have found that in Worcester, the technology needed is minimal and 
inexpensive and that most of the groups did not know that this was an inexpensive option to help 
them do what they want to do. We have found that there are multiple benefits, few downsides, 
and very little in the way of legal considerations. Worcester should get a couple of weather 
cameras someplace and with the considerable number of people who might want to set one up, it 
is probable that one will be set up soon. 
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Appendix A: Semi-Structured Interview Questions 
1. What do you know about weather cameras and their uses? 
2. Do you know why Worcester does not have any public weather cameras? If not: who do 
you think would know? 
3. Do you know what would need to be done in order to install public weather cameras in 
worcester? If so: what would need to be done? If not: who do you think would know? 
4. Are there any laws regarding public weather cameras or other kinds of public cameras in 
worcester? If so what are they? 
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Appendix B: Comparison Table 
 
  
Score 
Weight 
ReoLink 
RLC 
410 
Foscam 
FI9900P 
Trivision 
NC-
335PW Foscam FI9805P 
Rating 
(Amazon) 
5 4.0/5 3.6/5 3.7/5 3.3/5 
Video Frame 
Rate / 
Resolution 10 
30 fps / 
1920 x 
1080 (4) 
30 fps / 
1920 x 
1080 (4) 
30 fps / 
1920 x 
1080 (4) 
25 fps (50 Hz), 30 fps (60 Hz) / 960 
p (1280 x 960), 720 p (1280 x 720), 
VGA (640 x 480) (3) 
Lens 0 4.0mm 2.8mm 4.0mm 4.0mm 
Angle of View 2 80° (2) 106° (3) 90° (3) 70° (2) 
Pan / Tilt / 
Zoom 
5 
5 
0 0 0 
Weatherproof 20 5 5 5 5 
FTP Upload 15 5 5 5 5 
Wireless 10 5 5 5 5 
Ethernet 5 5 5 5 5 
Desktop 
Client 
Software 5 5 5 5 5 
Mobile App 5 5 5 5 5 
Power 0 
POE / 
DC 12 V 
- 2.0 A 
POE / 
AC / DC 
POE / 
AC / DC POE / DC 12 V - 2.0 A 
Dimensions 
(IN) 1 
7.4 x 2.6 
x 2.6 (2) 
9.5 x 4 x 
6.5 (1) 
2.76 x 
2.76 x 
7.48 (2) 8 x 3.5 x 3.25 (2) 
Weight 2 
1.1 lbs 
(4) 
1.4 lbs 
(4) 
2.2 lbs 
(3) 3.09 lbs (2) 
Price (USD) 
15.00 99.99 (4) 
149.99 
(4) 
199.99 
(3) 119.99 (4) 
Total 100 91.8 86.6 83.5 83.3 
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Roundshot Livecam - generation 3 Hikvision DS-2CD2032-I 
3.1/5(rating generated from app rating) 3.9/5 
66 megapixles (2,048x32,313) (1 frame / 6 
seconds) (5) 
60 Hz / 15 fps (2048 × 1536), 30 fps 
(1920 × 1080), 30 fps (1280 × 720) (4) 
18.0 mm - 70.0 mm 4.0mm 
1-360 in 1 steps (5) 75.8° (2) 
3 0 
5 5 
5 5 
5 0 
5 5 
5 5 
5 5 
provided cable and power adapter POE / 12 VDC (not included) 
12.2 in height 7.4 in diameter (1) 2.4 × 3.0 × 5.5 (3) 
at least 5kg (1) (11.0231 lbs) 1.1 lbs (4) 
CHF 6,800 ($7001.65) + yearly of CHF 
1,800($1853.57) or CHF 900 ($926.78) (1) 129.99 (4) 
83.1 76.9 
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Dropcam (Nest Cam Outdoor) 
Sharx (SCNC3905: Sharx Security 
VIPcella-IR™) 
3.7/5 4.3/5 
30 fps / 1920 x 1080 (4) 18 fps / 1920 x 1080 (4) 
    
130° (4) 55° (1) 
0 0 
5 5 
5 5 
5 5 
5 5 
0 0 
0 0 
AC adapter input: 100 - 240 V AC, 50 
/ 60 Hz, 0.2 A 12 VDC / 1 A adapter included 
2.8 x 3.5 x 2.8 (4) 9.4 x 6.7 x 4.4 (1) 
0.53125 lbs (5) 2.5 lbs (3) 
199.99 (3) 299.95 (2) 
75.1 70.1 
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D-Link Wi-Fi Camera with Remote Viewing (DCS-
930L) Axis (M1025) 
3.4/5 4.4/5 
20 fps / 640 x 480 (1) 
1080p / 2-megapixel full frame 
rate 
    
H 45.3°, V 34.5°, D 54.9° (1) 94° (3) 
0 0 
0 5 
0 5 
5 0 
5 5 
5 0 
5 0 
    
0.98 x 2.36 x 3.66 (5) 2.3 x 1.6 x 3.7 
0.16 lbs (5) 0.32 lbs (5) 
32.00 (5) 261.33 
48.8 45.6 
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WeatherB
ug PTZ 
HD 
WeatherB
ug HD 
Cam 
D-Link DCS-920 
Wireless-G Internet 
Camera 
StarDot (DTV 
Vandal Resistant 
Dome) 
Logitech's 
700e(discontinued) 
    3.1/5 4.1/5 2.8/5 
30 fps, 
680,000 
pixels (3) 
30 fps 
16:9 (3) 
? fps / 640 x 480 
pixels (1) 
30 fps / 1920 x 
1080 (4) 720p ? fps (2) 
    4.57mm 4.0-12.0 mm   
5.4-50 (1) ? (0) ? (0) 
360° downwards 
(5) 130° (4) 
5 0 0 0 0 
5 5 0 0 5 
0 0 0 5 0 
0 0 5 0 0 
5 5 5 5 0 
0 0 0 0 5 
0 0 0 0 5 
AC 24 V     12 VDC/ 24 VAC 
proprietary connection to 
central hub (bought 
separately) 
9 3/8 x 13 
5/8 (1) ? (0) 2.83 x 1.46 x 4.33 (4) 6 x 6 x 6 (1) 3.78 x 9.96 x 7.28 (1) 
16 (1) ? (0) 0.5 lbs (5) 3 lbs 3.5 lbs (2) 
9500 (1) 4995 (1) 30.49 (5) ? (0) 479.95 (2) 
40 39 37.9 34.3 25.4 
Table 3: Full comparison table 
The information in the table above was obtained from the following sources: 
http://www.accuweather.com/en/weather-blogs/weathermatrix/what-kind-of-weather-webcam-
should-i-buy/20614688 
https://www.amazon.com/ 
http://www.roundshot.com/xml_1/internet/en/application/d77/d89/f90.cfm 
https://www.sharxsecurity.com/pdf/Sharx%20Security%20Camera%20SCNC2900%20SCNC39
05.pdf 
http://www.dlink.com/uk/en/products/dcs-930l-wireless-n-network-camera 
https://www.apkmonk.com/app/com.pgs.roundshot/ 
 
